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FUNDAMENTAL  PROCESSES  OCCURRING  AT  ELECTRODES 
The  research  being  summarized  was  conducted  during  the  period  between  July 
1987  and  July  1991.  The  primary  focus  of  the  research  was  on  the  synthesis  and 
testing  of  various  polyelectrolytic  materials  as  coatings  for  electrode  surfaces.  A 
major  objective  was  the  development  of  improved  types  of  electrode  coatings  for 
electrocatalytic.  electrosynthetic  and  electroanalytical  applications.  The  most 
notable  results,  all  of  which  have  been  presentees  in  the  list  of  publications  included 
later  in  this  Report,  included: 

1 .  A  comparison  of  ionic  and  electronic  charge  propagation  rates  in  block  and 
random  copolymer  coatings. 

2.  A  description  of  the  role  of  Donnan  equilibrium  in  controlling  the  behavior  of 
Nafion  coatings  on  electrodes. 

3.  The  synthesis  and  testing  of  new  types  of  polyelectrolytic  coatings  based  on 
functionalized  polysiloxanes. 

4.  The  preparation  of  a  polysiloxane  functionalized  with  a  half-quaternized  4,4'- 
bipyridine  group  to  examine  metal  ion  binding  by  both  electrostatic  and 
coordinative  interactions  in  a  single  coating. 

5.  Measurements  of  differences  in  mass  transport  rates  of  ionic  complexes 
incorporated  in  polyelectrolyte  coatings. 

6.  Demonstration  of  the  dynamic  consequences  of  ionic  permselectivity  in 
polyelectrolyte  coatings  on  electrodes. 

7.  The  development  of  a  new  theoretical  model  for  the  behavior  of  strongly  bound 
counterions  in  Nafion  coatings  on  electrodes  and  a  comparison  of  the  predictions 
of  the  model  with  experimental  results. 

8.  A  series  of  related  studies  of  the  association  of  soluble  polyelectrolytes  with 
electroactive  counterions  in  solution  as  a  means  for  measuring  both  equilibrium 
association  constants  and  diffusion  coefficients  of  the  polyelectrolytes. 
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